
H. Hussmann (LMU): Learning in Computer Science, Chapter 4

Chapter 4 - Basic Rules for UI Design
• Affordances 
• Constraints 
• Mappings 
• Consistency and predictability 
• Feedback 
• Error tolerance and error avoidance 
• Eight Golden Rules 
• Interface animation 
• Physics analogy 
• Metaphors as a basis for UI design

1SlideBased on Material by A. Butz & A. Krüger



H. Hussmann (LMU): Learning in Computer Science, Chapter 4

Affordance
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“A situation X affords action Y  to 
an animal Z on occasion O if 
certain relevant compatibilities 
between X and Z obtain”   
(Shaw et al. 1982)
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“A situation X affords action Y  to 
an animal Z on occasion O if 
certain relevant compatibilities 
between X and Z obtain”   
(Shaw et al. 1982)

I should have used the term "perceived affordance,” for in design, we care much 
more about what the user perceives than what is actually true.	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 Donald Norman, www.jnd.org

https://www.youtube.com/ 
watch?v=NK1Zb_5VxuM&t=6s

Don Norman 1994
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Find the Affordance!
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Don Norman: a brief quote on affordances
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https://www.youtube.com/ 
watch?v=E_rwwEo5YhY
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Signs as Indicators of Bad Design?

• (Group) task: What would be a good way to convey the fact 
that a motion sensor is used?
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Cafe Luitpold, Munich
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What is Wrong?
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http://www.teknoblog.com/wp-content/uploads/2013/03/siemens-sx-1-170313.jpg
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Affordances in GUIs
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Physical Constraints
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Logical Constraints
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Cultural Constraints
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http://mietenstopp.blogsport.de/images/stop_zwangsraeumungen_ar_2010px.png

http://3.bp.blogspot.com/--rvZLZDzpik/T2C6VgYVq8I/AAAAAAAAAGA/EeT0FKmTHWk/s1600/recycling.jpg

http://www.nuernberg-hg.de/china/Bilder/shanghai9.jpg
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Which Valve Controls Which Flame?
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Origins of the Button Arrangement?
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Mappings & Gulf of Execution
• ISO 2575 

– 4.21 Fog Light 
– 4.22 Rear Fog Light
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MINI 2009
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Types of Consistency
• Syntactic consistency 
• Semantic consistency 
• Lexical/terminological consistency 

• Internal consistency 
• External consistency
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https://d13yacurqjgara.cloudfront.net/users/253122/screenshots/1179951/screenshot.jpg
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Current Example: Google Material Design
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https://www.youtube.com/watch?v=Q8TXgCzxEnw
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A Surprising Inconsistency…
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Historic Excursion: Phone Keypads
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Bell System Technical Journal 1960: 
Human Factor Engineering Studies of 
the Design and Use of Pushbutton 
Telephone Sets

http://www.vcalc.net/Keyboard.htm
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Historic Excursion: Calculator Keypads
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David Sundstrand 1914

IBM Keypunch Machine 
for card-based computer input 
(approx. 1970)

http://www.vcalc.net/Keyboard.htm
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Please Wait!
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Who Is Responsible for Error Correction?
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www.klm.com (2014!)
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Avoidable Errors
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Expressive Error Messages…
• describe the problem as specifically as possible 
• contain a suggestion to solve the problem 
• are polite
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Error message from the “symfony” Web framework
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(Not Only) Making Errors Undone: Undo
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http://static3.businessinsider.com/image/529e7e42ecad04c15ddfbba2/heres-how-to-undo-a-sent-email-in-gmail.jpg
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Classical List of Rules (Mostly Covered…)

Ben Shneiderman: Designing the User Interface
See: www.cs.umd.edu/users/ben/goldenrules.html

1. Strive for consistency. 
2. Cater to universal usability. 
3. Offer informative feedback. 
4. Design dialogs to yield closure. 
5. Prevent errors. 
6. Permit easy reversal of actions. 
7. Support internal locus of control. 
8. Reduce short-term memory load.
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Interface Animations in OSX
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https://www.youtube.com/watch?v=KHYEbcqWtz4
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Interface Animations in a Game
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https://www.youtube.com/watch?v=HTQbbrqNre0
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UI Elements with Physical Analogy

37SlideBased on Material by A. Butz & A. Krüger



H. Hussmann (LMU): Learning in Computer Science, Chapter 4

Physics Analogy in the Extreme: Bumptop
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H. Hussmann (LMU): Learning in Computer Science, Chapter 4
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Metaphor ???

40SlideBased on Material by A. Butz & A. Krüger

http://www.logomarket.de/images/P/17223.jpg

http://politik-digital.de/wp-content/uploads/Flaschenhals.jpg

http://cdn.maedchen.de/bilder/warum-wuerdest-du-ein-perfekt-gutes-herz-brechen-wollen-500x347-1339282.jpg
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Teletype Terminal as Metaphor
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http://startup.nmnaturalhistory.org/content/images/artifacts/36_l.jpg

http://s7.computerhistory.org/is/image/CHM/102647895p-03-02?$re-zoomed$

Source: Wikipedia
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Desktop as Metaphor
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Specialised Metaphors I
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Specialised Metaphors II
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Microsoft: At home with Bob
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Example: “Pile” Metaphor (Mander et al., CHI’92, Apple)
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15 Years Later: “Flip 3D”, “Cover Flow”, “Stacks”
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